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’ METHOD TO DRILL AND TAP A HOLLOW 
UNDERWATER MEMBER 

RELATED APPLICATION 

This application is related to applicant’s copending 
application Ser. No. 849,617 ?led on Apr. 9, 1986. 

BACKGROUND OF THE INVENTION 

This invention relates to a method for strengthening a 
hollow underwater member, which has become weak 
ened as a result of corrosion or other structural damage, 
such as members of an offshore platform. 

Present day offshore platforms used in the oil and gas 
industry have legs and bracing members that require 
reinforcing as a result of becoming weakened due to 
corrosion or other structural damage. Generally, more 

. than one apparatus is required to both drill and tap a 
member to be reinforced which makes it cumbersome 
for a diver handling the equipment underwater. Fur 
thermore, realigning a second apparatus to tap a previ 
ously drilled hole is dif?cult to accomplish underwater. 

Additionally, the method for drilling and tapping the 
' member must be designed so that the axial movement of 
such devices used will not damage the piles inside the 
legs of a platform. , 

Furthermore, suitable methods must be available for 
complete evacuation of free water at the upper end of 
non~vertical members to achieve complete grouting of 
the member. 

It is the object of the present invention to provide a 
method for reinforcing hollow underwater members. 

Applicant is not aware of any prior art which, in his 
judgement as one skilled in this particular art, would 
anticipate or render obvious the present invention. 
However, for the purpose of fully developing the back 
ground of the invention, and establishing the state of 
requisite art, the following art is set forth: 

US. Pat. 
4,093,393. 

French Pat. No. 2,278,439 and‘Japanese Pat. No. 
14,426 ' 

SUMMARY OF THE INVENTION 

‘ The present invention is directed to a method for 
reinforcing hollow underwater members such as legs 
and bracing of an offshore platform which are weak 
ened as a result of corrosion or other structural damage. 
The method preferably includes the steps of providing 
fluid inlet and outlet ports through the wall of the hol 
low member at substantially opposite ends of the mem 
ber, determining the presence of leak holes in the mem 
ber, inspecting the member to determine the location. of 
the leak holes, and injecting a volume of grout into the 
patched member through one of the parts to substan 
tially ?ll the member. ‘ 
‘The step of providing ports utilizes cutting means 

comprising drilling means for drilling at least one port 
through a side wall of the hollow member and tapping 
means for tapping the wall of the hollow member form 
ing the port. The depth of cutting is controlled by a 
threaded handle and lock nut screw arrangement so as 
not to damage piles if the underwater member is a leg of 
a platform. Hollow members may be drilled and tapped 
in less than 10 minutes depending upon the wall thick 
ness of the member. 
The step of providing ports includes the step of rig 

idly positioning the apparatus on a hollow member 
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2 
having a diameter that exceeds 10 inches by using an— 
choring means comprising a drilling guide and clamp 
ing means for securing the drilling guide to the hollow 
member. The clamping means comprises cable means 
and tension means for securing the cable means around 
the drilling guide positioned on the hollow member. 
Additionally, at least one guiding means positioned 
adjacent to the drilling guide and having an opening for 
a handle as another tension means for securing the cable 
means may be provided. 

After drilling and tapping the port of the hollow 
member, an air hose is connected to one of the formed 
ports of the member and pressured up to locate any 
leaks which may have been caused by corrosion or 
other structural damage. Any decrease in pressure signi 
?es a hole or crack in the wall of the hollow member. 
After patching the member, it is then evacuated by 
pumping air into the formed ports until all water is 
displaced. 

Next, grout is forced into the lower port of the mem 
ber and through the member, and then out the upper 
port to a vessel on the water surface in order to check 
the grout composition. 
One advantage of the present invention is the step of 

removing the motor means which allows a diver, after 
drilling a port through the member to be reinforced, to 
remove the motor means and its drill from the housing 
and exchange it with another motor means having a 
tapping element on its shaft. The ?exibility of employ 
ing exchangeable motor means allows the diver to per 
form both drilling and tapping operations without hav 
ing to assemble or interchange the drilling and tapping 
elements while underwater. Furthermore, since the 
retaining means for the motor means is ?xedly secured 
to the member, proper alignment of the tapping element 
with respect to the previously drilled hole is ensured. 
Another advantage of the present invention is the 

step of evacuating the water in the member so that 
unwanted particles and contaminated water in the grout 
are minimized. Also, completely evacuating the water 
in a member avoids incomplete reinforcement due to 
migration of free water at the upper end of the member 
to be reinforced. 
A further advantage of the present invention is the 

step of controlling the cutting depth so as not to damage 
piles inside the legs of a platform. 
A principal object of the present invention is to pro 

vide a method for Leinforcing hollow underwater mem 
bers weakened as a result of corrosion or other struc 

V tural damage. 

The various features of novelty which characterize 
the invention are pointed out with particularity in the 
claims forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages 
and speci?c object obtained by its uses, reference may 
'be made to the accompanying drawings and descriptive 
matter in which there are illustrated preferred embodi 
ments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view illustrating the remov 
- able power-actuated motor means and cutting means 
operatively connected thereto and their relationship to 
the retaining means for preventing rotational movement 
relative to the retaining means while permitting axial 
movement of the motor means. ' 
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FIG. 2 is a diagrammatic view of a drilling means 
combined with a tapping means for use with the motor 
means of FIG. 1. 
FIG. 3 is a diagrammatic view illustrating the posi 

tioning and anchoring of the present apparatus on the 
hollow underwater member. 
FIG. 4 is a diagrammatic view illustrating the prime 

mover means operatively engaged with the motor 
means. 

FIG. 5 is a diagrammatic view illustrating an arrange 
ment of the underwater apparatus secured to a platform 
substructrue together with its associated equipment 
positioned on the deck of an offshore platform. 
FIG. 6 is a diagrammatic view illustrating the anchor 

ing of the apparatus in alternative positions on a non 
vertical hollow underwater member. 
FIG. 7 is a cross-sectional view of a hole, caused by 

corrosion, which is covered with marine growth. 
FIG. 8 is a cross-sectional view of a hole, caused by 

corrosion, which is cleaned of marine growth. 
FIG. 9 is a cross-sectional view of a patched hole. 
FIG. 10 is a cross-sectional view illustrating the evac 

uating of water in a non-vertical member using a goose 
neck. 
FIG. 11 is a cross-sectional view illustrating the 

grouting of a non-vertical hollow underwater member. 
FIG. 12 is a cross-sectional view illustrating the 

grouting of a vertical hollow underwater member hav 
ing a pile positioned concentrically therein. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1 of the drawings, the step of pro 
viding port means is accomplished by removable pow 
er-actuated motor means 27 having a top plate 26 and a 
bottom plate 29 which has a shaft 30 having a drilling 
means 31 at the end thereof. A cage or housing in which 
the motor 27 is slideably mounted forms retaining 
means 23 which prevents rotational movement of the 
motor means 27 relative to the retaining means while 
permitting axial movement of the motor means. The 
retaining means 23 has an opening 230 in one wall 
thereof of a size suf?cient to pass the motor means 27 
and the drilling means 31 therethrough. A second re 
movable motor means 17 having a tapping means 40 is 
exchangeable with the first removable motor means 27 
and is alternatively installed in the retaining means 23 
for tapping the wall of a hollow member to form a port 
therein. Hence, drilling and tapping operations may be 
performed using the same retaining means 23 without 
moving it from an anchored position. 

Alternatively, the tapping means 40 may be mounted 
on the shaft 30 to follow the drilling means 31 in the 
arrangement shown in FIG. 2 if the hollow member to 
be reinforced does not contain a pile. 
A prime mover means for imparting sliding move 

ment to the motor 27 and its drill 31 may comprise a 
threaded handle 20 extending from and through the top 
of the retaining means 23, a threaded collar means 22 
positioned on top of the retaining means 23 and opera 
tively engaged with the threaded handle 20 for control 
ling the axial position and movement of the handle. At 
least two locknuts 21 and 210 are operatively engaged 
with and selectively positioned on the threaded handle 
20 for setting the cutting depth. A second threaded 
collar 24 operatively engaged with the threaded handle 
20 and positioned below and adjacent to the roof of the 
retaining means 23 may be used to ‘provide additional 
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4 
alignment of the axial movement of the motor means 27. 
Additionally, a removable collar 84 may be positioned 
on the floor of the base of the retaining means 23 having 
an opening of sufficient size to pass the drill 31 there 
through to provide further alignment of the drilling 
means 31. Although the handle 20 of the present inven 
tion is turned by hand to advance it through collar 22, 
it is to be understood that a geared-down hydraulic 
motor could be used instead to rotate the handle 20. 
The opening 231: for passing the motor means there 

through can be through a side wall of the retaining 
means 23 as shown in FIG. 1 or through an opening in 
the end wall such as the top plate 26 of the retaining 
means 23 which may be removably secured, as by screw 
threads or clamps (not shown). 
The walls of the retaining means 23 may be continu 

ous or non-continuous. For example, angles 28 at each 
corner of the retaining means 23 can serve both to retain 
the motor means 27, shown in FIG. 1 as an hydraulic 
motor having a rectangular shape, and to prevent rota 
tional movement of the'motor means 27 relative to the 
retaining means. However, the retaining means 23 could 
be circular whereby a key carried by the hydraulic 
motor could engage a keyway carried by the retaining 
means 23. 
FIG. 3 illustrates securing the apparatus to a hollow 

member 35 by an anchoring means. The anchoring 
means includes a drilling guide 32, to which the retain 
ing means 23 is ?xedly secured, as by welding, and 
clamping means for securing the drilling guide 32 to a 
hollow member 35. The clamping means comprises 
cable 33 or chain and tension means 34 for securing the 
cable 33 around the drilling guide 32 positioned on the 
hollow member 35. If desired, the clamping means may 
include one or more cable guiding means 37 and 38 
positioned on the drilling guide 32 each having an open 
ing for retaining the cable 33. A collar 36, carried by a 
cable guiding means 37, having an opening for a handle 
85 as another tension means is positioned on substan 
tially the opposite side of the drilling guide 32 relative 
to the members circumference and may also be used to 
facilitate the anchoring of the apparatus to the hollow 
member 35. 

Proper anchorage of the apparatus to the member/ 
leg is necessary to insure proper alignment of the retain 
ing means 23 for forming the port in the member/leg 
and to prevent rotation of the retaining means 23 rela 
tive to the member/leg. The anchoring means, as previ 
ously described, must ?xedly secure the apparatus on 
the member/leg 35 so that the drilling and tapping as 
sembly cannot be moved once it is in place, until the 
port-forming operation has been completed. 
Power transmission means in the form of hydraulic 

fluid pressure lines 56 and 57, extending from a vessel 
on the water surface to a bi-directional control valve 
assembly 19, is operatively connected to the motor 
means 27 by the power transmission lines 18a and 18b 
and extending outwardly through the wall opening 230 
of the retaining means 23. The bi-directional control 
valve assembly 19, which is constructed in a manner 
well known to the art, provides selective forward or 
reverse rotation of the motor 27 to facilitate both form 
ing the port means as well as reversing the cutting 
means once the port has been formed. 
The axial position of the cutting means 31 operatively 

connected to and driven by the motor means 27 for 
forming at least one port 60 through the side wall of the 
hollow member 35 is shown in FIG. 4. The threaded 
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handle or prime mover means 20, as previously de 
scribed, is operatively engageable with the motor means 
27 to control the axial movement of the cutting means 
31 at least in one direction during a port-forming opera 
tion. 
With the drilling and tapping assembly secured in 

place on a member/leg, the threaded handle 20 is 
screwed down against the motor 27 until the drilling 
means 31 makes initial contact with the member/leg to 
be drilled. The power transmission means are con 
nected, in a manner previously described, prior to start 
ing the hydraulic motor. A port is formed ‘by tightening 
down on the threaded handle 20 to advance the operat 
ing motor 27 downwardly within its retainer 23 as the 
drilling means 31 cuts into the member/leg. An average 
drilling time is approximately 10 minutes depending 
upon the wall thickness of the member/leg. 

Drilling is continued until further penetration of the 
member/leg 35 is blocked by the locknuts 21 and 21a. 
The setting of the valve 19 is then changed to reverse 
the ?ow of ?uid through the motor 27 to facilitate back 
ing out the cutter 31. Alternatively, backing out of the 
cutter 31 could be automated if the cutter 31 and 
threaded handle 20 were connected, by reversing the 
?ow of ?uid through the motor 27 to back out the 
cutter 31 while simultaneously backing off the threaded 
handle 20 to its original position. The drilling means 31 
and ?rst removable motor means 27 are removed from 
the retaining means 23, with the threaded handle 20 
backed-off, by sliding the ?rst removable motor means 
27 and associated drilling means 31 out of the opening 

‘ 23a in the sidewall of the retaining means 23. The plug 
that has been cut from the member/leg 35 should be 
preferably kept inside the drilling means 31, such as by 
magnetizing the drilling means, or wedged within the 
wall thickness of the member so that it can be removed 
and not fall inside the member/leg. If the plug remains 
in the member/leg and it is desirable to remove it, it 
vmay be removed by wet welding a rod to it and pulling 

- .it back out of the port that has‘ just been formed. 
Next, the second removable motor means 17 (FIG. 

1), which is exchangeable with, the ?rst removable 
motor means 27 and has a tapping means 40 for tapping 
the wall of the member/leg 35 forming the port, .is in 
stalled in the retaining means 23. The removable collar 
84 for providing additional alignment of the drilling 
means 31 should be removed. Again, the tapping means 
40 is positioned in the drilled hole by lowering the 
motor assembly with the threaded handle 20 until the 
tapping means 40 makes light contact with the sidewall 
‘of the port 60 in a manner shown in FIG. 4. The set 
screws or locknuts 21 and 21a are adjusted for proper 
depth setting, if necessary. The power transmission lines 
18a and 18b (FIG. 3) are again connected and the power 
means 27 is started. The port is slowly tapped (FIG. 4) 
until the set screws or locknuts 21 and 21a prevent 
further penetration of the tapping means 40. The flow 
direction of the hydraulic supply is reversed using the 
bi-directional control valve assembly 19. The hydraulic 
motor is started to back out the tapping means 40. The 
second motor 17 and tapping means 40 are removed in 
the same manner as before. The apparatus is then 
moved to the next location on the member/leg to form 
another port as‘shown in the alternate con?guration in 
FIG. 6. 
A typical con?guration of the apparatus and its pe 

ripheral equipment located on the deck of an offshore 
platform is shown in Figure 5. The apparatus 39 for 
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drilling and tapping is provided with power transmis 
sion means 56 and 57 extending from the deck of a 
platform to a bi-directional control valve assembly 19 
which is operatively connected to the motor means of 
the apparatus 39 by power transmission lines as previ 
ously shown in FIG. 3. FIG. 5 illustrates the power 
transmission means as comprising a hydraulic ?uid line 
56 from a hydraulic pump 42 fed by a hydraulic reser 
vor 41, and a hydraulic fluid return line 57. 
The hollow member 35 to be reinforced in inspected 

to determine if any leak holes exist which may have 
been caused by corrosion or other structural damage. 
This is done by using an air supply line 53, connected to 
a compressor 43, and to the formed port to observe 
escaping air bubbles along the surface of the member 
when air is injected into the member. 

If no escaping air is observed from a member showing 
surface corrosion or other structural damage, a volume 
of grout is injected into the hollow member 35 to be 
reinforced via a cement‘ slurry line 54 connected to the 
discharge of a pump 44 connected to a cement hopper 
45. Preferably, a cement slurry return line 58 extending 
to the surface of the platform deck will be provided to 
insure adequate returns of cement, thus signifying 
proper reinforcement of the hollow member. 
The air supply line 53 and the cement slurry line 54 

may be manifolded in such a manner that either air or 
cement may be selectively pumped into the hollow 
member 35 that is being reinforced. 

Referring to FIG. 6, the apparatus 39 for drilling and 
tapping is anchored to the hollow member 35 to be 
reinforced. Non-vertical members such as the one 
shown here are drilled and tapped on the upper side of 
the high end and the lower side of the low end about a 
foot away from the weld of the legs 47a and 47b and 
hence out of the high stress area. 7 

After the ports 60 (FIG. 7) have been formed, the 
member 35 is visually inspected for any possible holes, 
cracks, etc. that could cause air to escape. Additionally, 
the member is inspected by injecting air through the air 
line 53 and elbow 61 into the tapped port 60 of the 
member 35 as shown in FIG. 7. Air is pumped intothe 
member 35 using’ a compressor 43 (FIG. 5) located on 
the deck of the offshore platform to an initial desired 
pressure. If the pressure stabilizes below the initial de 
sired pressure, then the depletion of pressure signi?es a 

. hole or crack. The pressure reading upon stabilization 

50 

60 

65 

indicates the approximate depth of the hole or crack in 
the member/leg. The member is then inspected for air 
bubbles. If bubbles are found, the holes or cracks are 
patched in a ?uid-tight manner. 
Any holes 62 which may have been caused by corro 

sion or other structural damage are typically covered 
with marine growth 63 as shown in FIG. 7. Prior to' 
patching the holes, the areas around the holes of the 
member or leg to be patched should be cleaned, prefera 
bly by water blasting, so as to achieve the result of a 
cleaned hole as shown in FIG. 8. 
The cleaned hole 64 can be patched using a variety of 

types of patching materials, such as water settable plas 
tic wrapping tape, steel plate with Neoprene backing 
65, or wet welding as shown in FIG. 9. Since methods 
of closing holes or cracks in underwater members are 
well known to the art, they will not be further described 
here where any method may be employed in practicing 
this invention. 
Once the ports have been drilled and tapped and any 

holes and/or leaks patched, the water in the member is 
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evacuated by forcing air through air lines 53 into the 
ports 60 using a gooseneck 80 and ?ange 82 arrange 
ment shown in FIG. 10. The goosenecks 80 are inserted 
through the port 60 so as to drive out water which 
would otherwise contaminate the grout. Use of the 
gooseneck is not required for vertical members. 
Once the water has been evacuated from the member 

35, the air lines 53 are replaced by a cement slurry line 
54 and a cement return line 58 as shown in FIG. 11. A 
volume of grout is injected into the patched member 
through one of the port means 60 to substantially ?ll it. 
The grout is circulated through the member 35 and 
back to a point above the water surface in the vicinity of 
the platform. Once the grouting operation is completed, 
the cement slurry line 54 and cement return line 58 are 
disconnected from the port means 60 of the member 35 
and the valves 83 connected to these lines 54 and 58 are 
closed to let the grout set up. 

Vertical members 4717, as shown in FIG. 12, may be 
drilled and tapped on the same side of the member and 
the above-described procedure may be used to reinforce 
the vertical members. As previously mentioned, caution 
must be exercised in drilling and tapping the ports 60 so _ 
as not to make contact with the pile 48. This restriction 
may be satis?ed by selected placement of the locknuts 
21 and 210 (FIG. 4) so as to control the axial movement 
of the threaded handle 20 of the apparatus. 
What is claimed is: 
1. A method of strengthening a hollow underwater 

member by converting it to a substantially solid under 
' water member, said method comprising the steps of: 

forming ?uid inlet and outlet ports through the wall 
of said hollow member at substantially opposite 
ends of said member; 

ascertaining the need for strengthening said hollow 
member by revealing leak holes in said member 
caused by corrosion or structural damage; and 

injecting grout into said member through one of said 
ports and discharging the ?uid therein through the 
outer port thereof to subtantially ?ll said member 
with grout. 

2. A method according to claim 1 wherein the step of 
providing a pot means includes the step of rigidly posi 
tioning apparatus on said member for forming said inlet 
and outlet port means through the wall of said member. 

3. A method according to claim 1 wherein the step of 
providing port means includes the step of drilling holes 
through the wall of said hollow member at substantially 
opposite ends of said member. 

4. A method according to claim 3 wherein the step of 
providing port means includes tapping the previously 
drilled holes in a manner to receive a ?ow line connec 
tion. 

5. A method according to claim 15 wherein the step 
of inspecting said member includes injecting gas into at 
least one of said ports and observing the escape of gas 
through any leak holes in the member. 

6.-A method of strengthening a hollow underwater 
member by converting it to a substantially solid under 
water member, said method comprising the steps of: 

forming ?uid inlet and outlet ports through the wall 
of said hollow member at substantially opposite 
ends of said member; 

ascertaining the need for strengthening said hollow 
member by revealing leak holes in said member 
caused by corrosion or structural damage; and 
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8 
cleaning at least marine growth on the outside surface 

of said member adjacent and surrounding said 
holes; 

patching said holes of said member in a ?uid tight 
manner; and 

injecting grout into said patched member through 
one of said ports and discharging the fluid therein 
through the other port thereof to substantially ?ll 
said member with grout. 

7. A method according to claim 1 wherein the step of 
providing a port means at substantially opposite ends of 
said member is carried out by forming the port means 
through the top surface and bottom surface of a nonver 
tical hollow member. 

8. A method according to claim 15 wherein the step 
of inspecting includes the steps of: 
pumping gas into said hollow member at a selected 

pressure; and 
observing the escape of any air bubbles along the 

surface of said member and through the marine 
growth thereon. 

9. A method according to claim 6 wherein the step of 
patchng is carried out by wrapping a water settable 
plastic wrap in a sealed manner on the surface of said 
hollow member to cover adjacent holes therein. 

10. A method according to claim 1 or 6 wherein the 
step of injecting a volume of grout inludes the steps of: 

inserting a gooseneck into said hollow member 
through at least one of said ports; and 

injecting gas into said gooseneck to evacuate water 
within said member. 

11. A method according to claim 1 or 6 wherein the 
step of injecting a volume of grout includes the step of 
circulating said grout through said member and back to 
a point above the water surface in the vicinity of said 
platform. 

12. A method according to claim 11 wherein the 
grouting step includes the steps of: 

connecting conduits extending from above the water 
surface to inlet'and outlet port means of said hol 
low member; 

disconnecting said conduits from the inlet and outlet 
port means of said member; and 

closing valves at said inlet and outlet port means to 
allow the grout to set up. 

13. A method according to claim 1 wherein the step 
of determining the presence of leak holes includes the 
steps of: 
pumping gas into said hollow member at a selected 

pressure; and 
observing the stabilization of pressure below the se 

lected pressure. 
14. A method according to claim 1 wherein the step 

of injecting grout includes the step of inspecting the 
grout to determine the presence of free water in said 
grout. 

15. A method according to claims 1 or 6 including the 
step of inspecting said member to reveal leak holes, 
wherein said step includes pumping gas into said hollow 
member at a selected pressure, and observing the escape 
of air bubbles along the surface of said member. 

16. A method of strengthening a hollow underwater 
member by converting it to a substantially solid under 
water member, said method comprising the steps of: 

forming ?uid inlet and outlet ports through the wall 
of said hollow member at substantially opposite 
ends of said member by forming the ports through 
the top surface and bottom surface of a nonvertical 
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hollow member, wherein said forming includes 
rigidly positioning said apparatus on said member 
for forming said inlet and outlet ports through the 
wall of said member, drilling holes through the 

10 
rigidly positioning said apparatus on said member 
for forming said inlet and outlet ports through the 
wall of said member, drilling holes through the 
wall of said hollow member at substantially oppo 

vf’all of Said hollow memb?r at slfbstamially PPPO' 5 site ends of said member and tapping the previously 
slwandsofsalfl memberand tappmg th¢PTeV10u§1y drilled holes in a manner to receive a ?ow line 
drilled holes in a manner to receive a ?ow hne connection; 

connFfftlom _ _ ascertaining the need for strengthening said hollow 
ascertaining the need for strengthening said hollow member by ‘revealing leak holes in Said member 
member by reve_almg leak holes m Sa‘d membfir '0 caused by corrosion or structural damage, wherein 
caused by “Fri-Oslo,“ or Structural_damage{wherein said ascertaining includes pumping gas into said 
Sald ascertammg Includes pumpmg gas mto Sald hollow member at a selected pressure, and observ 

, hollow men?“ .at a selected pressure’ and observ' ing the stabilization of pressure below the selected 
mg the stabllizatlon of pressure below the selected pressure, 

. PresSPre; . - . 15 inspecting said member to reveal leak holes, wherein 
lnspecting said member to reveal leak holes, wherein . . . . . . . . 

. . . . . . . . said inspecting includes injecting gas mto at least 
said inspecting includes injecting gas into at least . . 

. . one of said ports and observing the escape of gas 
one of said ports and observing the escape of gas throu h an leak ho] in the membe m . as 
through any leak holes in the member, pumping gas . t g.d h 3;] e; t 1 t 5’ Pu pmg g d 
into said hollow member at a selected pressure, and 20 mbo Sal. chow mam 8; a a Se. e; ibf’ressiure’ T}: 

, observing the escape of any air bubbles along the 0 Sfervmgft _edescapeb °_ any a" u es 3 Ong 6 
surface of said member; lsur,ace 0] Sal "19"‘ Cr’ h h ,d f‘ 

injecting grout into‘ said member through one of said c eaffmlg at east manne,gr°wt out 6 outs‘ §sur a‘? 
ports and discharging the ?uid therein through the O Sald member ad-lacem and Surroundmg Said 
other'port thereof to substantially ?ll said member 25 holFsi _ _ _ _ . 
with grout, wherein said injecting includes insert- Patchmg Sald holes _of 531d member 1“ a ?uld “gm 
ing a gooseneck into said hollow member through ‘manner by wrappmg a water Settable plasnc wrap 
at least one of said ports’ injecting gas into Said in a sealed manner on the surface ofsaid hollow 
gooseneck to evacuate water within said member, I member to 09"“ aélacem holes therem; and _ 
and circulating said‘ grout through said member 30 mlectlng grout Into Said member through one of 531d 
and back to a point above the water surface and 
inspecting the grout to determine the presence of 
free water in said grout. 

17. A method of strengthenng a hollow underwater 

ports and discharging the ?uid therein through the 
other port thereof to substantially ?ll said member 
with grout, wherein said injecting includes insert 
ing a gooseneck into said hollow member‘through 
at least one of said ports, injecting gas into said 
gooseneck to evacuate water within said member, 
and circulating said grout through said member 

member by converting it to a substantially solid under~ 35 
water member, said method comprising the steps of: 
forming ?uid inlet and outlet ports through the wall 

of said hollow member at substantially opposite 
ends of said member by forming ports through the 
top surface and bottom surface of a nonvertical 
hollow member, wherein said forming includes 
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and back to a point above the water surface and 
inspecting the grout to determine the presence of 
free water in said grout. 
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